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SCIENCE AND TECHNOLOGY 


FY-82 ENERGY-RELATED BUDGET DRAFT PRESENTED 
Tokyo ENERUGI FORAMU in Japanese Feb 82 pp 117-120 


[Text] Reviewing the government's budget draft for FY-82, the energy-related bud 
get has the highest rate of increase among general expenditures. Although oi 

ply and demand are in equilibrium for the time being, the structure of our energy 
insecurity has not been greatly improved. Rather, the possibility is great that 


difficult new problems, such as the tendency among OPEC countries to form interest- 
based groups and economic instability in the developing nations along the sea lane 


will greatly shake the world in the next several years. In response to this 
tion, the budget draft reflects the concern for general security. Under tight i 
nancial restraints, this budget draft can be evaluated as a modulated budget dis- 
tribution. As a measure to prepare for energy insecurity, emphasis is placed or 
augmenting oil stockpiles. However, emphasis should be placed on more positive 
budgetary measures such as solving the economic insecurity of related countries 
through economic cooperation. 


Although we have already obtained a national consensus concerning non-oi. energy, 
many items are problematic when subjected to item-by-item review. The failure 0! 
SRC-II, a coal liquefaction project, has brought into relief the difficulty of a 
energy development that depends on new technology. Carrying logic to an extreme, 
non-oil measures are a technological policy, an industrial policy of applying te 
nology created by the technological policy,.and furthermore of international coo 
eration to diffuse the technology throughout the worlc. 
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Key: 


(1) Summary of Energy-Related Special Account Budgets (2) Amount of FY-81 budget 
given in parentheses, (unit: 100 million yen) (3) Crude Petroleum Customs Duty-- 
640 yen/kl; the provisional portion of 110 yen/kl is to be extended (4) Petroleum 
Tax (5) Tax for Promotion of Electric Power Source Development--0.3 yen/kWh (6) 
Tax Revenue (7) Carried Over Surplus, etc (8) (Coal Mining Industry Special Ac- 
count and Petroleum and Petroleum Substitute Energy Special Account) (9) Transfer 
to Coal Mining Industry and Petroleum and Petroleum Substitute Energy Special Ac- 
counts (10) Special Account for Promotion of Electric Power Source Development 
(11) Coal Account (12) Petroleum and Petroleum Substitute Energy Account (13) 
Electric Power Source Diversification Account (14) Electric Power Source Siting 
Account (15) Rationalization and Safety Measures (16) Subsidy for Pit Frame 
Structure Expansion and Improvement Projects (17) Supplementary Allowance for 
Stabilization of the Coal Mining Industry (18) Subsidy to Projects for Maintain- 
ing Mine Safety (19) Mining Pollution Measures (20) Assistance to Restoration 
of Mining-Damaged Environments (21) Investment in the Mine Damage Corporation 
(22) Coal Mine Area Rehabilitation Measures (22) Portion in the Labor Ministry's 
Budget (24) Others (25) (Petroleum Measures) (26) Development (27) Investments 
and Loans for Exploration, etc (28) Petroleum and Natural Gas Primary Surveys 
(29) Oil Shale Extraction (30) Secondary and Tertiary Recovery Technology (31) 
International Petroleum Exchange Center (32) Stockpiles (33) Tanker and Other 
Stockpiles (34) Funding for Government Stockpiles (35) Assistance for Private 
Stockpiles (Petroleum) (36) Assistance for Private Stockpiles (LPG) (37) Siting 
Policy Grants (38) Technological Development, etc (39) Heavy Oil Cracking Tech- 
nology (40) Practical Application of Heavy Oil Processing Technology (41) Kew 
Fuel Oils (42) Petroleum Substitute Energy Measures (43) Coal Resources Develop- 
ment (44) Loans for Overseas Coal Exploration (45) Loan Guarantees for Develop- 
ment (46) Foreign Coal Development Feasibility Studies (47) Coal Resources De- 
velopment Basic Survey (48) Measures To Promote Introduction [of Substitute 
Energy] (49) Japan Development Bank Loans (50) Promotion of the Introduction [of 
Substitute Energy] in Small and Medium-Size Businesses (51) Diffusion and Promo- 
tion of Solar Systems (52) Local Energy (53) Coal Liquefaction Technology (54) 
Ceal Production and Utilization Technology (55) Assistance for Practical Applica- 
tions of Technology (56) Jointly Applied Technology (57) Measures to Secure Sup- 
ply (58) Hydroelectric Power Development (59) Geothermal Development (60) Ver- 
ification of Technology (61) Assistance for Construction of Coal-Burning Power 
Plants, etc (62) Technological Development (63) Solar Energy-Related Technology 
(64) Geothermal Energy-Related Technology (65) Coal Energy-Related Technology 
(66) High-Efficiency Gas Turbines (67) Nuclear Power (68) Uranium Enrichment- 
Related Technology (69) Reprocessing-Related Technology (70) Nuclear Power Plant 
Support Systems, etc (71) Light Water Reactor Modification Technology (72) Por 
tion in the Science and Technology Agency's Budget (73) Grants for Promotion of 
Electric Power Source Siting (74) Special Crants for Electric Power Source Siting 
(75) Grants to Areas Around Nuclear Power Plant Facilities, etc (76) Grants to 
Electric Power Exporting Prefectures, etc (77) Grants to Areas around Hydroelec- 
tric Power Plant Facilities (78) Funds for Commissioning Nuclear Power Plant 
Safety Measures, etc (79) Subsidies for Nuclear Power Plant Safety Measures, etc 
(80) Grants for Nuclear Power Plant Safety Measures, etc (81) Total (82) Total 
of Coal Mining Industry and Petroleum and Petroleum Substitute Energy Special 
Accounts (83) Total of Electric Power Source Special Account (84) Total of 
Energy-Related Special Accounts 
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Key: 


(1) Coal Measures (Coal Account) (2) (umit: aiiiion yen) (3) Item (4) Amount 
in FY-81 budget (5) Proposed amount in FY-82 budget (S) Amount of increase, 4 
indicates amount of decrease (7) Remarks (8) Funds for fationalization and 
Stabilization of the Coal Mining Industry (9) Funds for Promotion of Mine Clo- 
sures (10) Funds for Improvement of Production Systems in the Coal Mining Indus- 
try (11) Funds for the New Energy Development Organization (12) Funds for Finan- 
cial Improvement of the Coal Mining Industry (13) Funds To Maintain Coal Demand 
(14) Funds To Maintain Mine Safety (15) Funds To Subsidize the New Energy Devel- 
opment Organization (16) Mining Pollution Measures Expenses (17) Funds for 
Restoration of Environments Polluted by Mining (18) Funds for Clerical Expenses 
of the Coal-Mine Damage Corporation, etc (19) Funds to Finance the Coal-Mine 
Damage Corporation (20) Funds to Subsidize the Ccal-Mine Damage Corporation 

(21) Funds for Adjustment of Mining Pollution Caused by Insolvent Parties (22) 
Funds for Measures To Promote Coal-Producing Regions (23) Funds for Measures To 
Promote Coal-Producing Regions (24) Funds To Finance Japan Regional Development 
Corporation (25) Funds To Subsidize the Japan Regional Development Cor:oration, 
etc (26) (Total of All Funds for Policies under the Jurisdiction of MITI) (27) 
Funds To Aid Unemployed Coal Miners (28) Funds for Development and Employment 
Measures in Coal-Producing Regions (29) (Total of All Funds for Policies under 
the Jurisdiction of the Ministry of Labor) (30) Funds for Clerical Work Process- 
ing (31) Total of the Coal Account (32) (FY-81 -—>} FY-82) (33) Subsidy for Ex- 
pansion and Improvement of Pit Frame Structures, 11.4 billion yen -} 12.5 billion 


[Key continued on following page] 

















yen (34) Im FY-82 the 
ment guarantees 
tions (35) As fo 
proved: in the 
of pit mining, f 











(for others) in Ishikari region, and from 450 yen per ton to 250 yen in other re- 
gions (36) Subsidies for Projects To Maintain Mine Safety, 7.8 billion yen ~~ 
8.5 billion yen (37) Subsidies for Restoration of Environments Polluted by 
(38) Revision of conditions was approved: the loan ratio--7C or 80 percent ~— 
$5 percent; the redemotion period (period of deferment in parentheses)--8 years 
(3 years) — 15 years (4 years). (39) Of Provisional Grants for Promotion of 
Coal Producing Region “he Adjustment for Promotion of Certain Projects: 1.1 
billion yen —> 1 °%5 billion yen 
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[Key continued on following page] 















New Energy Development Organization is authorized govern- 
.& billion yen in loans from commercial financing institu- 
rants for Stable Supply, a change in the unit cost was ap- 
of strip mining, from 350 yen per ton to 0 yen; im the case 
rom 600 yen per ton to 1,500 yen (steep slopes) and to 650 yen 


Mining 
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(7) Remarks (8) Development and Acquisition of Petroleum (9) Loans and Invest- 
ments for Exploration, etc (Funding Japan Petroleum Development Corporation) (10) 
Basic Surveys for Petroleum and Natural Gas (11) Research and Study on Oil Shale 
Development Technology (12) Secondary and Tertiary Recovery Technology (13) Oil 
Refining Technology Projects and so forth for Oil-Producing Countries (Interna- 
tional Petroleum Exchange Center) (14) Overseas Geological Structure Surveys, etc 
(15) Subsidies for Natural Gas Exploration (16) Research and Development of Oil 
Resource Remote-Sensing Technology (17) Research and Development of Seabed Oil- 
Producing Systems (18) Other (19) Increase in Oil Stockpiles (20) Grants and 
Supplementary Allowances for Enterprises Engaged in Tanker Stockpiling, etc (21) 
Investments in Japan Petroleum Development Corporation's Oil Stockpiling Business 
(22) Supplementary Allowances for Oil and Petroleum Gas Stockpile Increases (Pri- 
vate Oil Stockpiles) (23) (Petroleum) (24) (LPG) (25) Investment in a Joint Oil 
and Petroleum Gas Stockpile Company (26) Grants for Oil Storage Facility Siting 
(27) Technological Development, Distribution, etc (28) Research and Development 
of Heavy Oil Processing Technology (29) Development of Utilization Technology for 
Residual Heavy Oils (30) Development of Practical Applications of Heavy Oil 
Processing Technology (31) Feasibility Study on Construction of a Joint Heavy 

Oil Processing Center (32) Research and Development of New Fuel Oils (33) Diffu- 
sion and Development of Petroleum Distribution Information (34) Total Cost of 
Petroleum Measures (35) The scale of projects for investments and loans is 140 
billion yen (116 billion yen in FY-81) (36) Primary physical investigations and 
primary drilling on land and in the sea around Japan (2 wells in the sea and 1 well 
on land) (37) Research and study on oil shale extraction technology (experimenta- 
tion with dry distillation technology and development of a plant) (38) Recovery 
technology and oil field evaluation (field study) (39) Project to train human r2- 
sources of oil-producing countries in the areas of oil refining technology and 
market information (40) Geological structure surveys in foreign countries in 
order to adjust oil development bases in advance (41) Aid to natural gas explora- 
tion in Japan (real assistance ratio--50 percent) (42) Establishment of oil re- 
source remote-sensing technology by means of a resource satellite (43) Load in- 
crease in government's oil stockpiles (September's loading 1.5 million kiloliter) 
(44) Construction of government stockpile station (scale of project--133.3 billion 
yen) (45) Interest supplement for loans taken out by the private sector in order 
to maintain a 90-day oil stockpile (46) Interest supplement for loans used to 
make purchases for the LPC stockpile (47) Investment in construction of a joint 
oil stockpiling base (48) Investment in construction of a joint LPG stockpiling 
base (49) Grants to improve public facilities in cities, towns, villages, and 
areas surrounding the sites of stockpiling facilities (5C) Study of the operation 
of a pilot plant fer heavy oil cracking (5-year plan starting in 1979) (51) Con- 
struction of a pilot plant to produce city gas and low-cost hydrogen from asphalt 
(52) Development of a practical plant for heavy oil cracking (10,000 B/D) (53) 
Feasibility study on a joint heavy oil processing center (2 domestic sites and 1 
overseas site) (54) Technological development of synthetic fuel oil production, 
and the upgrading and refining of oil shale and oil sand, and biomass (7-year plan 
starting in 1980) (55) Diffusion and development of petroleum information for 


consumers 
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Key: 


(1) Petroleum Substitute Energy Measures (Petroleum zad Petroleum Substitute 
Energy Account) (2) (unit: million yen) (3) Item (4) Amount in FY-81 budget 
(5) Proposed amount in FY-82 budget (6) Amount of increase, 4 indicates the 
amount of decrease (7) Remarks (8) Measures to Secure Supply (Coal Resources 
Development) (9) Investments in Overseas Coal Exploration by the New Energy De- 
velopment Organization, etc (10) Subsidy for Feasibility Studies on Overseas 
Coal Development (11) Subsidy for Primary Surveys of Coal Resources Development 
(12) Measures To Promote Introduction [of Substitute Energy] (13) vapan Yevelop- 
ment Bank Loans (14) Promotion of Introduction [of Substitute Energy] in Small 
and Medium-Site Businesses (15) Diffusion and Promotion of Solar Systems (16) 
Subsidies for Diffusion and Promotion of Solar System Policy (17) Funds to Conm- 
mission Performance Tests of Solar Systems (18) Promotion of Local Energy Devei- 
opment and Utilization (19) Assistance to Model Prujects of Local Energy Devel- 
opment and Utilization (20) Aid To Establish a Loan Fund for Projects To Diffuse 
and Promote Local Energy Development and Utilization (21) Others (22) Techno- 
logical Development (23) Coal Liquefaction Technology (24) Subsidies for Re- 
search and Development of Coal Liquefaction Technology (25) Subsidies for Re- 
search and Development of Coal Liquefaction Technology Projects (26) Allotment 


[Key continued on following page] 








for Expenses of Coal Liquefaction Technology Development (27) sScbsidy for Develop- 
ment of Jointly Applied Petroleum Substitute Energy Technology (28) Subsidy for 
Promotion of Coal Production aad Utilization Technology (29) Subsidy for Develop- 
ment of Coal Gasification Technolegy (30) Subsidy for Development of Oi1 Substi- 
tute Erergy-Related Technsiogy (31) Subsidy for Development of an All-Purrose 
Sterlirg Engine (32) Grants for the New Energy Development Organization, etc (33) 
Total Funds for Petroleum Substitute Energy Measures (34) Loan for exploration 
and loan guarantees for development capital (35) Geophysical structure surveys 
(36) Surveys of coal deposits, etc (sea exploration, sea drilling, and land drill- 
ing) (37) Prowotion of conversion to coal, construction of a coal center, diffu- 
sion and promotion of gas air-conaitioning, etc (38) Interest supplements to pub- 
lic financial institutions serving small and medium-size businesses and arsistance 
to technological development (39) Assistance for installation [cf solar systems) 
in public facilities and a low-interest lcan system (private houses and business 
facilities) (40) Mock-up performance test equipment for solar utiiization (41) 
Feasibility study of commercialization znd assistance to model projects (42) A 
low-interest loan system by local govexnment organizations, etc, for local energy 
utilization projects (43) Construction of a brown coal liquefaction plant (50 
t/day) in Australia (44) Technology for recovery and efficient use of substitute 
energy in energy-intensive industries such as pulp and paper and ferroalloys (45) 
Coal utilization technology (fluidized bed combustion, COM, coal handiing tech- 
nology, etc) (46) Coal-producing technology (strip mining machines, et<) (47) 
High-calorie gasification (48) Assistance to technological development in the 
private sector (49) Technological deveicpyment of external combustion engines 
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(1) Electric Power Source Diversification Measures (Electric Power Source Diversi- 
fication Account) (2) (umit: million yen) (3) Item (4) Amount in FY-81 budget 
(5) Proposed amount in FY-82 budget (6) Amount of increase, A indicates the 
amount of decrease (7) Remarks (8) Measures to Secure Supplies (9) Hydroelectric 
Power Development (10) Subsidies for Development of Small and Medium-Size Hydro- 
electric Power Plants (11) Policymaking on Site Selection for Hydroelectric Power 
Development (12) Other (13) Geothermal Development (14) Surveys for Promotion 
of Geothermal Development (15) Assistance to Drilling for Geothermal Surveys (16) 
Enviroumental Assessment for Large-Scale Deep Underground Geothermal Development 
(17) Measures To Promote Iatroduction [of Substitute Energy) (18) Promotion of 
Substitute Energy Utilization (19) Assistance for Construction of Coal Burning 
Power Plants, etc (20) Actual Tests of Coal Burning Power-Related Technologies, 
etc (21) Promotion of Base Adjustsent (22) Technological Development (23) Coal 
Energy (24) Solar Energy (25) Geothermal Energy (26) High-Efficiency Gas Tur- 
bines (27) Nuclear Power (28) Uranium Enrichment (29) Verificaticn Tests of 
Light Water Reactor Modification Technology (30) Reprocessing-Related Technology 
(31) Modification of the Safety Analysis Code, etc (32) Nuclear Power Plant Sup- 
port Systems, etc (33) Science and Technology Agency (34) Total of Electric 
Power Source Diversification Account (35) Publicly operated electric power busi- 
nesses, etc (subsidy ratio--basically 5-15 percent, for some an additional 5 per- 
cent) (36) Surveys of topography, ground, and environment (37) Grants to the 
Electric Power Development Co, etc (38) Surveys of geotherwal energy reserves and 
the environment (39) The number of wells, 25 —>) 28 (40) Hohi region (41) Okinawa 
and Ishikawa coal-burnirg power plants (assistance--30 percent) and an aluminum 
industry joint coal-burning power plant (assistance--15 percent) (42) Dry desul- 
furization, COM conversion, etc (43) Preparatory surveys for ash disposal center 
siting (44) Low-calorie gasificatior and high-performance coal thermal power 

(45) Solar heat electric generation and solar light electric generation (46) 
Nationwide comprehensive survey of geothermal resources and testing of geothermal 
exploration technology (47) Subsidies for dewelopment of new type batteries, fuel 
cells, and practical application of new electrical generating technology (48) 
Uranium enrichment by a chemical methe’, development of mass production technology 
for domestic centrifugal separators to be used in domestic uranium enrichment 
plants (49) Verification investigations of technology for the second reprocessing 
facility, etc (50) In-service nuclear power plant reactor safety analysis code 
and earthquake resistant sefety analysis code (51) Refer to the Science and Teci- 
nology Agency budget in a separate table (52) Grants to the New Energy Develop- 
menc Organization, etc 
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Key: 


(1) Electric Power Sources Siting Measures (Electric Power Sources Siting Account) 
(2) (unit: million yen) (3) Item (4) Amount in FY-81 budget (5) Proposed amount 
in FY-82 budget (6) Amount of increase, A indicates amount of decrease (7) Re- 
marks (8) Grants for Electric Power Source Siting Promotional Measures (9) Spe- 
cial Grant for Electric Power Sources Siting (10) Grants to Areas Surrounding 
Nuclear Power Plant Facilities, etc (11) Grants to Electric Power Exporting Pre- 
fectures, etc (12) Grants to Areas Surrounding Hydroelectric Power Plant Facili- 
ties (13) Expenses for Commissioning Nuclear Power Plant Safety Measures, etc 
(14) Expenses for Commissioning Public Relations Measures To Promote Electric 
Power Sources Siting (15) Funds ‘iim Commission Proving Tests of Nuclear Power 
Plants, etc (MITI) (16) Funds To Commission Proving Tests of Nuclear Power Plants 
(Science and Technology Agency) (17) Other (18) Subsidies for Nuclear Power 
Plant Safety Measures, etc (19) Subsidies for Improvement and Expansion of Nu- 
clear Power Public Relations Training Facilities (20) Subsidies for Promotional 
Measures of Important Electric Power Sources Siting, etc (21) Grants for Nuclear 
Power Plant Safety Measures, etc (22) Grants for Radiation Monitoring (23) 
Grants for Public Relations and Safety Measures (24) Total of the Electric Power 
Sources Siting Account (25) Supplement for use as industrial promotion facilities 
(26) Raised the minimum guaranteed amount in relation to general hydroelectric 
power plant facilities (27) Made the average fiscal year level (28) 50 percent 
increase of unit cost of grant to promote adjustment of financial systems for pro- 
moting industrial siting in electric power source areas (29) Strengthening the 

P. A. measures involving electric power plant siting such as nuclear power plant 
siting (strengthening nuclear power aid to and cooperation with regional organiza- 
tions) (30) Promotion of the energy frontier plan (31) Refer to the Science and 
Technology Agency budget in a separate table (32) Assistance to P. A. activities 
of local governments related to important electric power sources-~-5 million yen 
per site. 


10 











| LAF RAMRRANMMTeHS) 4 5 6 2' (4a; BHA. @: GeRBAatTaA) 


























3 “ss + =| masse 
’ 
s a Seka | x me) one 7' a ; * 
S #mieme) 9,379 9,758 379 | 104.0% 19 
Q. SF#HRACTHESBSER 4,487 4,192 AS “KUSRKMRARUMS OOS 3.859 
M+ 7) RNS SL Re 20 4s 
MN 1 7 AR . 21 102 
1Q. amveeaterte 2,378 2,181 als 
ll 3 Suresnxte 680 1,468 788 MFHRERNSADiew ze 1,191 
SACLRSZIS 277 
12 «4. MEARBK SHES Tite 1,781 1, 841 60 MME Tite 1,450 
_, MF+PRERREKOUYE CHATS 256 
@x,568 | @7.211 | @a27,357 
13 ‘se satee) 50, 176 57, 080 6, 904 | 113.8% 
@x,568 | @7.211 | @a27,357 
14 i. Bat -neewReaD a= 53, 806 ma Sm 
. 637 @780 VL, 
15, *pmrromer 23, 440 24, 233 * OK A MP RP tA Ce OBR 26 14, 954 
|| RIG IMAP PERE P= ET SHER 27 1,910 
@ 5.380 | @5,901 @s21. @2, 321 
16 2 Smmmnmemumomse| — 18.878 | 24,080 5, 203 | SLR wR 28 8,093 
RUKAMOHER SMM 29 4,003 
@3. 580 
| FOROS 29 5,001 
WTA += 7 LERBNOBR - BE 3, 316 
: 1 @s30 @a2i @530 
17 77 -aentome = 5,493 o59\ 8D79> +} eens 961 
1¢ *?% % 2, 306 3,274 968 | (CRT > > BM ROMM 871 
| OE SP ROMS 283 
‘ 211 | @a27, 357 
Ll s a 7,283 | 112.2% 














Key: 


motional Measures) (2) (unit: million yen; indicates that the national 
treasury assumes liability) (3) Item (4) Initial budget amount in FY-81 (5) 
Budget draft in FY-82 (6) Comparative amount of increase, A indicates amount of 
decrease (7) Remarks (8) (Electric Power Source Siting Account) (9) Expenses 
To Commission Safety Measures for Nuclear Power Plants, etc (10) Grants for 
Electric Power Source Siting Promotional Measures (11) Special Grant for Elec- 
tric Power Sources Siting (12) Grant for Nuclear Power Plant Safety Measures, etc 
(13) (Electric Power Source Diversification Account) (14) Power Reactor and Nu- 
clear Fuel Development Corporation (15) Development of a New Power Reactor (16) 
Development of Used Fuel Reprocessing Technology (17) Development of Uranium En- 
richment Technology (18) Other (19) Eight subjects including a verification 
test of the large-scale resubmergence effect (20) Research on emergency measures 
technology for nuclear power plants, etc (21) Public relations measures for the 
nuclear fuel cycle (22) Grants to Areas Surrounding Nuclear Power Plant Facili- 
ties, etc (23) Grants to Electric Power Exporting Prefectures, etc (24) Grants 
for radiation monitoring (25) Grants for emergency safety measures at nuclear 
power plants, etc (26) Construction of the prototype fast breeder reactor Monju 
(27) Research and development of a new demonstration converter reactor (28) De- 
velopment of reprocessing technology (29) Development of high-level radioactive 
waste disposal technology (30) Improvement of reprocessing facilities (31) Con- 
struction and operation of a plutonium nitrate conversion facility (32) Adjust- 
ment and design of a prototype plant, etc (33) Assistance for development of 
uranium enrichment technology by a chemical method (34) Assistance for develop- 
ment of radioactive waste disposal technology, etc 


(1) (Science and Technology Agency Special @ for Electric Power Source Pro- 
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Key: 


(1) Energy-Related Budget Draft in the Science and Technology Agency General 
Account (2) (unit: million yen) (3) Item (4) Imitial budget amount in FY-81 
(5) Budget draft in FY-82 (6) Comparative amount of increase, 4 indicates amount 
of decrease (7) Remarks (8) Promotion of Nuclear Power Development and Utiliza- 
tion (9) Administration of Nuclear Power Safety Regulations and Environmental 
Safety Measures (10) Power Reactor and Nuclear Fuel Development Corporation (11) 
The Japan Atomic Energy Research Institute (12) The Japan Nuclear Ship Develop- 
ment Agency (13) National Institute of Radiological Sciences (14) Nuclear Safety 
Commission (15) Radioactive waste treatment and disposal measures (16) Radio- 
activity measurement surveys and studies (17) Compensation measure, nuclear sub- 
stance protection measures (18) Development of reactors (19) Out of this (20) 
Development of a fast breeder reactor (21) Development of a new converter (22) 
Overseas surveys and exploration for uranium resources (23) Development of ura- 
nium enrichment technology (24) Studies on safety (25) Research and development 
of nuclear fusion (26) Construction of the JT-60 (27) Japan-U.S. Nuclear Fusion 
Cooperation (28) Research and development of a multipurpose high-temperature gas 
reactor (29) Improvement of a new designated mooring harbor (30) Construction 
of an internal exposure experiment house (31) Research on the influence of low- 
level radiation 
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SCIENCE AND TECHNOLOGY 


FIFTH GENERATION COMPUTER PROJECT OUTLINED 
Tokyo TSUSAN JANARU in Japanese Mar 82 pp 35-41 


[Article by Sosaburo Okamatsu, Machine Information Industry Bureau: "Review 
of the Fifth Generation Computer Research and Development Project™] 


[Text] Outline of Policy 


It is believed that with the advances in the computer oriented society, the 
need for easily used computers with a high degree of capabilities which can 

be used even without specialized information will increase. On the other 
hand, the increasing complexity and size of the software is becoming a problem 
in the computers up to now, and they will not always be able to respond to 
such needs. 


The Ministry of International Trade and Industry believes that computer techno- 
logy not only is the basic technology which supports many industries but is an 
important technology which is a must to fashion a society abundantly endowed 
with information, as a result of which it decided as of FY-82 to initiate 
research and development on the fifth generation computer, which is expected 
to become practical in the 1990's based on a new design concept. 


The research and development period is expected to require about 10 years. 

As this will be a leading and innovative technological development, the first 
3 years (FY 82-84) of the plan will be devoted to developing the basic tech- 
nology of this fifth generation computer. The estimated budget required for 
these 3 years is 10 billion yen, including 423 million yen for FY-82, the first 
year of this research and development program, and plans for contractual devel- 
opment are expected. 


Significance, Background of Research and Development 
Society's Demand 


The computer has not only taken over plants and offices but is invading our 
living area as well and has come to play the role of the "central nervous 
system of the economic society" which is the nerve center of this highly 
developed and complex society. On the other hand, when the prospects of the 
coming 10 years are reviewed, it can be expected that the social environment 
which envelops the computer will change greatly, and it is anticipated that a 
spectacular expansion in the utilization area will bring about new utilization 
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states and require corresponding application technology. The roles expected 
for the computer systems for the 1990's include improving the productivity of 
low-productivity industries such as tertiary industries, minimizing energy 
costs, contributing to energy resources conservation through optimum control, 
contributing to the solution of social problems of a complex and varied nature 
such as treatment and training accompanying transition to an older society, 
and responding to the internationalization of society through international 
cooperation and automated trauslations. 


In order to meet the social needs of the 1990's, at which time the active 
area of computers will be expected to cover an even wider range, it will 
become necessary to develop epoch-making computers which will allow free 
access to information in various forms, such as audio, writings, or figures, 
which man uses in his daily activity to transmit information and by which even 
a nonspecialist will be able to engage in conversation to extract the desired 
information. 


Technological Background 


Computers are classified according to the elements they use--first generation 
(vacuum tube), second generation (transistor), and third-fifth generation (LSI)-- 
in which revolutionary technological developments have given rise to the succes- 
sive generations. The present age is the fourth generation, in which VLSI is 
the mainstay. These computers are based on the theory set forth by von Neumann 
in 1946; since that time the search has continued for higher speed and greater 
capacity, and development has been mainly along the lines of numerical calcula- 
tions. On the other hand, the von Neumann type computer at the time of its 
initial development required expensive hardware, and efforts were directed at 
simplifying the construction of the machines and then stacking up the programs 
to obtain the necessary functions in the line of attack that was followed. 

As a result, there were limitations to input and output accompanying the 

higher degree of utilization and expanding areas of application--gigantic 
software, greater complexity and low productivity--and limitations to computa- 
tion and treatment speed because of the successive treatment mode, among the 
many problems which emerged. 


In another direction, seed type elements of new technology development include 
research on dispersed systems and parallel treatment systems, VLSI technology 
which has seen rapid advances in the past few years, emergence of large volume 
memory and large volume utilization of VLSI, along with advances in research on 
element technology for artificial intelligence and pattern recognition techno- 
logy. New architecture and improvement in computer intelligence are being 
made possible by approaches from various angles to add to the technology 
foundation. 


When one considers these problem areas of present computers versus the social 
needs, the seed elements of new technology development, and the periods of 
computer technological change experienced in the past, the appearance of 
computers based on some new concept about the start of the 1990 decade seems 
to be absolutely necessary. 
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Policy Significance 


The promotion of information is a subject of greatest importance if Japan is 
to continue to develop actively as an economic power in international society, 
aid in the conservation of resources and energy, and continue to develop 

an active and abundant society. Thus it becomes necessary to plan to establish 
and reinforce the various policies on information development, and the infor- 
mation industry which supports such a move, through so-called social base 
investment. In order to promote development in the information area, not only 
must the foundation be provided, but also a long-range viewpoint should be 
adopted and leading and innovative information-related technology, particu- 
larly development of computer technology, must be encouraged. 


Computer technology is a fundamental technology which supports a large number 
of industries and a most important technology which influences the nation's 
future as a source of international competitive strength, and it is from this 
viewpoint that various foreign countries are devoting vast governmental invest- 
ment to assist technological development and nurture the computer industry. 

On the other hand, where as 80 percent of the share of the world market is 
held by American computer makers, the total share of the Japanese computer 
makers is only 7 percent, and there is an unmistakable difference in the 
industrial strengths. Despite this situation, it has been this nation's aim 
to catch up in the matter of the technological gap with the Western countries, 
and it has finally managed to catch up in one section, VLSI technology. On 
the other hand, this improvement in technological strength in this country has 
been accompanied by a wary attitude on the part of the leading countries in 
the matter of furnishing leading technology, and this movement is eapected to 
become even more intense in the future. Computer technology represents an 
area where rapid advances occur, and any neglect in effort is associated with 
the possibility of immediate decline from the ranks of the technology leading 
nations. Japan, which aspires to be a nation based on technology, must plan 
to improve its potential for independent and creative technological development 
and make contributions to the international scene through self-developed tech- 
nology so that it can continue to develop as a leading nation in technology, 
and this has to be achieved through uninterrupted research and development. 


It can be expected that all this will have great influence on future economy 
and society, and starting the research and development project on the fifth 
generation computer, which spans all leading and far-reaching technological 
area, before the rest of the world is an extremely significant undertaking. 


Research and Development Subjects 


The fifth generation computer will be a computer system directed toward 
intelligent information treatment, with capabilities to respond to the high 
level and diversified needs of society in the 1990's. 


At present, man must carefully study the treatment method and order of 
operations beforehand and then construct a program which directs the computer 
operation in order to utilize the computer. On the other hand, if the computer 
is to become a true partner of man, it must be able to activate data (informa- 
tion accumulated on an intelligent base) which it has accumulated in the past 
so that it can handle commonsense operations without detailed instructions 
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from aan, put into effect automatic judgment capabilities (reasoning capabil- 
ities) and raise the intelligence level of the computer. At the same time, 

it should not be the case that man should serve the convenience of the computer 
or the machine, but the computer must acquire the capability to utilize the 
means of communication man uses in his daily activities, such as conversation 
(words), written communications, and figures (intelligent interface capability 
and automatic program synthesis capability) and thereby greatly improve man- 
machine communication. 


Next, these capabilities have to be subjected to high-speed treatment within 

a practical time by some method which can draw out the full potential of VLSI. 
At the same time, these capabilities must be able to set up machine tanslation 
systems, which were very difficult to achieve ty the technology of the past, 

as well as serve as consultation systems for various specialty areas. 


Innovative new technological development covering a wide area of hardware, 
architecture (constituent mode) technology, and software technology are neces- 
sary for research and development on the fifth generation computer, and the 
following are some research and development subjects. 


Problem Solving Logic System 


The problem solving logic system is the heart of the treatment capability of 

the fifth generation computer, and this system determines the degree of intelli- 
gence of the computer as well as how much flexibility (versatility) can be 
achieved. 


In order to acquire the capabilities to supplement the incomplete aspects of 
the problem presented, complete a model representation of the problem (have 
the computer understand the problem) and arrive at a solution to the problem 
(goal) exploiting the axiomatic and theorem type objective information accumu- 
lated in the system, research and developnwent must be promoted on a system 
which : 1) reduces the method of solution and data to the same mode (format), 
to a “nuclear language" suitable for logic; 2) uses “problem-solving logic-use 
basic software" which makes equivalent substitutions (substitutes equivalent 
values or closest values); and 3) uses “parallel treatment type architecture 
of the dispersion control "type" which interfaces with nuclear language to 
conduct logic treatment (this must be parallel treatment) at high speed. 


Knowledge Base (Knowledge Data Base) System 


The knowledge base system also plays a central role in the treatment capabil- 


ities of the fifth generation computer along with the problem solving logic 
system. A knowledge base is an accumulation of information in organized form 


similar to man's knowledge or, in other words, an intelligence bank. 


Up to now, computers have utilized programs adapted to the problem at hand, 
and the information used in this solution only had to be relevant to the 


particular problem. 


On the other hand, in order to search out relevant data or to understand the 
problem at hand and seek out a method of solution, there is need to store 
"knowledge" which is not an assembly of data, as was the case in the past, but 
in a form that activates the meaning and utility of the information. 








In order to make practical this knowledge base system, research and development 
is necessary on: 1) “knowledge presentation. language” suitable for multidi- 
mensional knowledge presentation and acquisition of new knowledge, 2) “basic 
software for knowledge base control use" to accumulate and search for knowledge, 
and 3) “knowledge base mechanism” based on a multidimensional memory mode with 
structural memory in place of the one-dimensional memory mode. 


The contents of the knowledge base differ with the area of application. For 
example, it is likely that vocabulary and grammar type data will be stored in 
the knowledge base of a machine translation system. And ~ knowledge data base 
for a specialized area such as medicine will probably co:.‘(st of data entered 
into the computer by specialists in the field. 


Intelligent Interface System 


The fifth generation computer system will be provided with flexibility in 
conversational capability so that it can resolve the gap between man and conm- 
puter arising from differences in the language used. Research and develop- 
ment is necessary along the following lines: 1) “intelligent interface 
control basic software™ with the capabilities of natural word treatment, con- 
tinuous sound discrimination, and figure and picture treatment; and 2) an 
"intelligent interface mechanism" comprised of a special use processor to 
treat sound and signals along with “high-capability man-machine interface 
equipment" with the ability to deal with high-level sound, figures, and pic- 
tures in order to keep pace with the higher capabilities of machines in order 
to make practical these capabilities. 


Intelligent Programming System 


Research and development is required on a system which can extract a program 
which fits the user's needs from an algorithm bank (knowledge base) and employ 
logic to synthesize a program and then readily determine whether the synthe- 
sized program best fits the user's needs. 


Basic Applied System 


This is the foundation for the various applied systems, and there is a need 

for research and development on basic applied systems which represent human 
functions, such as hearing, speaking, seeing, writing, thinking and problem 
solving, and then demonstrate that the fifth generation computer can adequately 
pertorm these functions. 


Some specific candidate subjects include a "machine translation system" between 
various foreign languages, including a definition information treatment func- 
tion and a “consultation system" which stores specialty information in some 
given field in the information base system and provides the appropriate 
information to the user on demand as well as conferring with the user. 


Research and Development Plan and Promotion System 


Roughly 10 years are thought to be needed for research and development on the 
fifth generation computer, which will embody innovative logic and technology 
differing from computers of the past, and this research and development system 
can be classified into the following three phases. 
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The first phase is the nitial 3-year period (FY 82-84), which will be the 
period in which “basic technological development" on the hardware, architecture, 
and software for the fifth generation computer will be conducted. 


The second phase will be the next 4 years (FY 85-88), during which small-scale 

“subsystem development" of the logic mechanism and the knowledge base mechanism 
will take place based on the results of the first phase. This is the phase in 

which the two mechanisms which will become the backbone of the fifth generation 
computer will be completed separately. 


The third phase will be the final 3 years (FY 89-91), during which the results 
of research and development on the logic mechanism and information base mech- 
anism and the results of research and development on software will be combined 
and “total system development™ will be conducted. It is after this stage is 
attained that a fifth generation computer prototype will be used for test 
production of a basic applied system, and the performance and capability will 
be demonstrated. 


The preceding is the type of research and development plan that is envisioned. 
Next is a list of the major research and development plan features of the first 


phase. 


1. There will be design and test production of the constituent elements of 

the logic mechanism and knowledge base mechanism which will become the backbone 
of the fifth generatic™: computer in the form of basic mechanism modules for 
logic and knowledge and modules for different functional mechanisms such as 
data flow. 


2. A model system will be drawn up which ties together the various constituent 
elements of the modules according to different functional mechanisms. Design 
and fabrication of a simulator for operating experiments to reassess the 
structure of the various constituent elements and their coupling mode will be 
carried out. 


3. Design and test fabrication will be perzormed of the basic software system 
which will serve as the backbone of the incelligent information processing 
system. This may well be called the operating system of the fifth generation 
computer and will incorporate software modules for problem solving, logic, 
intelligent base control, intelligent interface, and intelligent programming. 


4. Design and test production of a pilot model (small-scale pilot model of 
serial control logic computer) for software development will be carried out 
which will enable efficient development of software for the fifth generation 
computer and represent a partial modification of the von Neumann type archit- 
ecture of the past, with language selected and modified for logic use. 


5S. An architecture which fully exploits the potential of VLSI is one of the 
goals of the fifth generation computer. To this end, the development of a 
technology which makes possible efficient VLSI design will be started in the 
second year. 


The promotion system for research and development on the fifth generation 
computer will be selected after careful consideration of the project's nature; 
the following are some of the principal points. 
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l. The fifth generation computer research and development, unlike technological 
develoment of the past which has been targeted along the lines of technology 
already developed in other countries, is a leading and innovative technologi- 
cal development which Japan proposes to promote in advance of other countries. 
As a result, the most advanced technology in the broad area of information 
related technology is necessary. At the same time, adequate evaluations are 
required at every phase of development while the developmental targets for the 
next phase are established. For this purpose it is desirable to have a flex- 
ible research and development system befitting a new generation in which uni- 
versities, government-related research organs, makers, znd users will partici- 
pate in the areas in which they can best contribute. 


2. The fifth generation computer research and development is attracting the 
attention of foreign countries as an important subject for the future; there 
were representatives from 14 countries, including the United States, the United 
Kingdom, France, and West Germany, at the “International Conference on the 
Fifth Generation Computer” sponsored by this country in October last year, and 
about 100 researchers from universities and technologists from computer 
industries participated. At the same time, the governments of the Western 
countries along with their industries are displaying great interest in this 
research and development. 


The fifth generatica computer is a most advanced technology and involves 
research and development covering a wide area; it may be considered a project 
which should be promoted on the basis of an international cooperative effort 

to which this country makes an international contribution. The international 
cooperative effort can assume a number forms, but research and development 

for the first 3 years o. basic technological development will require extremely 
close relationships between the various themes, and a cooperative state in 
which any country or industry with interest of its own promotes independent 
research and development and makes periodic information exchange on its results 
comes to mind. 
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Utilization Image of Fifth Generaticn Computer 
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Voice 

Daily language 

Documents 

Figures 

(Plans, etc) 

Tables 

Photographs 

Pictures 

Numerical data of the past 
Conversational mode 

Logic, learning capability 
Knowledge data base 
Special capability 

Optimum function dispersion 
system 
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20. 
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22. 
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Computer with eyes, ears, and 
mouth 

Computer which understands words 
Computer with common sense for 
problem solving 

High-level capability dispersed 
system 

Computer aimed at programless 
operation 

Computer with multistate data base 
Super high speed computer for 
knowledge treatment 

Computer aimed at self-correcting 
capability 








Features of the Fifth Generacion Computer 
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Key: Capability 
Fifth generation computer 
Computer of the past 
Human 
Memory 


Information is recorded while it is being related to other information 
Information is not deleted as long as there is no erasure command 
Memory mode which can adjust to various media 

Stores information simply as separate entity 

10. Information is not deleted as long as there is no erasure command 
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ll. Memory mode centered on numerical information 

12. Information frequently stored in line with surrounding situation 
and related events 

13. Possibility of loss of memory after storage 

14. Can remember scenes, actions, sound 

15. Calculation (treatment > 

16. Has superior computational power 


17. Can be used in parallel treatment 

Parallel treatment is made at each (a) step 

19. Has superior computational pover 

Performs successive treatment 

Treatment of (a), successive treatment of (b) 

Low computational power 

23. Creative power, application power 

24. Is held to minimum necessary commonsense level by logic mechanism 
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Key continued: 


25. 


26. 
27. 


28. 
29. 
0. 
31. 
32. 


33. 
4. 
35. 


Understands and uses indicated contents (asks questions when 
instructions are unclear) 

Has adaptive powers 

No creative power (will operate exactly as told, even whea 
instructions are wrong) 

Essentially devoid of adaptive power 

Has abundant creative power (will hear 1 and know 10) 

Has ample adaptive power 

Judgment abiiity 

Recognition technalogy advances for voice, documents, figures, and 
pictures by activation of pattern information 

Logic is possible 

Localized and low level recognition is possible, no sixth sense 
Possesses sight, hearing, smell, taste, and feel and a sixth sense 
(direct feeling) 
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Trends in Computer Development 
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Element used 

Features 

First generation 

1946 ENIAC completed 

1958 IBM 709 appears 

Vacuum tube age 

Circuit element: vacuum tube 

Memory element: mercury delay circuit, magnetic core 
Establishment of basic technology in method 

Batch method 


Programming with machine language (machine language is one using 


binary system such as 11101-1111) 

Second generation 

1959 IBM 1401 announcement 

1966 last /BM 1401 machine announcement 
Transistor age 

Circuit «clement: transistor 

Memory clement: magnetic core 

Actua. practicalization 

Rem te batch mode 

Established period for standard language 
Third generation 

1964 announcement of IBM $/360 

1970 announcement of final IBM $/360 machine 
IC (integrated circuit) age 
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Key continued: 


25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 


Circuit element: transistor, IC 

Memory element: magnetic core 

From batch to on-line 

Real time model-TSS (time sharing treatment) 

Multiple job treatment (parallel treatment) 

3.5th generation 

1970 IBM announced IBM S/370 

1978 IBM announced 303 X 

LSI (large scale integrated circuit age 

Circuit element: IC, LSI 

Memory element: magnetic core, LSI 

From condensed treatment to dispersed treatment 

High level on-line treatment 

Multiprogramming treatment 

Activation of Fourth generation 

1979 IBM system E series (4300) announced 

1980 IBM system H series (3081) announced 

VLSI age 

Circuit element: LSI, VLSI 

Memory element: LSI, VLSI 

Combination dispersion treatment of end user's directions 
Network: large volume data interchange between several systems 
Data base control: condensed control of large volume of data 
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Changes in Successive Generations of IBM Products 
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Source: ACT Technology Analysis Group 
Key: 
$/360 age (Third generation) 
6 years product cycle 
$/370 age (3.5th generation) 
7 year product cycle 
Fourth generation (estimated) 
10 year (?) product cycle 
Number of systems [Unit: 1,000] 
Total shipments [end of year] 
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SCIENCE AND TECHNOLOGY 


RESEARCH EFFORT STEPPED UP ON RESIDUAL OIL PROCESSING 


Tokyo JAPAN PETROLEUM & ENERGY WEEKLY in English Vol 17, No 1l, 15 Mar 82 
pp 1-2 


[Text] Japan's govermme=t-industry effort to develop residual oil processing 
entered final stages of the initial four-year plan (fiscal 1979-1982) on 
March 11, when a 100-barrel-per-day hydrocracking pilot plant went onstream 
at Ichihara, Chiba Pref. The pilot plant has been wnder construction since 
Ja:aary 1981, at the site of Idemitsu Kosan's Central Research Laboratory, at 
an estimated total cost of ¥2,300 million ($9.8 million). The design for the 
100-barrel-per-day pilot plant was based on the operating results of a 3-bar- 
rel-per-day bench plant completed in fiscal 1980. 


Prior to the completion of the foregoing hydrocracking pilot plant, a 250- 
barrel-per-day fluid catalytic cracking pilot plant was completed in November 
1981 at Nippon Mining's Mizushima Refinery, Okayama Pref. With these two pi- 
lot plants going onstream, Japan's R&D on residual oil processing has taken an 
epoch-making stride toward its final stages. 


In an attempt to cope with the trend of Japan's crude oil imports moving to- 
ward a heavier mix while domestic oil consumption patterns shift toward an in- 
creasingly lighter product mix, an inter-industry R&D association, called the 
Research Association for Residual Oil Processing (RAROP), was established on 
June 18, 1979. The association comprises 14 petroleum refining companies, 
seven iron & steel companies, five engineering & heavy industry companies, 
Osaka Gas, and the Central Research Institute of Electric Power Industry (rep- 
resenting nine major electric utilities), with the support of the government-- 
the Natural Resources & Energy Agency of the Ministry of International Trade 
and Industry (MITI). Mr. Teruo Noguchi, president of Koa Oil Co., is chairman 
of the association. 


Japan's official approach to residual oil processing dates back to March 1978, 
when MITI organized a forum (chaired by Toshiwo Doko, then president of the 
Japan Federation of Economic Organizations) as a private advisory body to the 
MITI minister. 


The forum published an interim report in July 1978 and a final report in March 


1979, which served as a basis for establishing RAROP. According to these re- 
ports, intermediary measures -- such as relaxation of specifications for 
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middle distillate products, improvement of operating conditions at existing 
facilities, coupled with switchover of direct burning at thermal power plants 
from a light crude to heavier fuel oil and/or coal -- will probably suffice 
through 1985 to meet the anticipated trends for a heavier crude mix/lighter 
product mix. But beginning around 1990, the introduction of cracking proces- 
ses to convert residual oil to lighter, more valuable products on a large 
scale will become an absolute necessity. 


The originally estimated capital expenditure totaling #18,000 million to im 
plement the RAROP's four-year plan has been revised upward to #25,000 million 
($106 million), with the government providing subsidies to finance 75 percent. 
Meanwhile, a new four-year plan (fiscal 1981-1984) was launched in fiscal 1981 
to conduct R&D on manufacturing high-calorific gas and high-purity hydrogen 
gas from vacuum residua at an estimated total capital expenditure of #¥11,000 
million ($46.8 million). 


RAROP's five major R & D programs and participating members are as follows: 
(1) Development of fluid catalytic cracking process 


- Technology to maximize middle distillate production 
(Participating companies: Nippon Mining, Kashima Oil, Hitachi) 


- Technology to crack residual oil of high metal content (Mitsubishi 
Oil) 


- Catalytic cracking in general (Nippon Oil) 
(2) Development of a hydrocracking process 
- Hydrocracking in general (Idemitsu Kosan) 
- R&D on catalyst (Maruzen Oil, Daikyo Oil, Asia Oil) 


(3) Development of technologies for utilization of low-quality vacuum 
residua in the iron & steel industry 


- Production of coke and injection into a blast furnace 
(Nippon Kokan, Kobe Steel, Nippon Steel Corp., Sumitomo Metal 
Industries, Nisshin Steel) 


- Production of reduced iron pellets (Kobe Steel, Koa Oil, Idemitsu 
Kos an ) 


- Production of binder (Kawasaki Heavy Industries, Kawasaki Steel, 
Kawatetsu Chemical, Shell Sekiyu) 


(4) Development of pitch, coke, asphalt, etc. combustion technologies, 
which include flue gas desulfurization, nitrogen oxides removal, 
dust and soot collection technologies 


eT 








cso: 


(Central Research Institute of Electric Power Industry, Mitsubishi 
Heavy Industries, Hitachi, Ishikawajima-Harima Heavy Industries, 14 


oil firms) 
(5) Development of technologies for utilization of vacuum residua 
- Production of high-calorific gas (Osaka Gas*) 
- Production of high-purity hydrogen gas (Toyo Engineering*) 


(*) Joined RAROP in fiscal 1961. 


4120/219 
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SCIENCE AND TECHNOLOGY 


BRIEFS 


NEW PLASTIC OPTICAL FIBER--Tokyo, April 7 (KY0D0)-—-Scientists have developed 
a new plastic optical fiber which is much move efficient than those already 
in existence and which can be produced at a fraction of the cost of glass 
fibers, the Nippon Telegraph and Telephone Public Corporation (NTT) announced 
Wednesday. The secret of the new fiber's success is the combining of carbon 
with deuterium in manufacture. Existing plastic fibers are made of a mix- 
ture of carbon and hydrogen. NTT expects optical fibers--hair-sized fila- 
ments cap»ble of transmitting messages on beams of light--to be the mainstay 
of its communications network in the 2lst century, because they transmit 
faster than current systems and can bear a greater load. The new plastic 
fiber can transmit light up to 1.3 kilometers, compared to under 100 meters 
for the older type. In addition, the loss of light is much smaller. It 
costs just Yen 10-20 to produce one meter of the new fiber, about 10 percent 
of the cost for glass fibers. The latter, however, can transmit over 
distances of up to 30 kilometers. [Text] [0WO071233 tokyo KYODO in English 
1200 GMT 7 Apr 82] 


CSO: 4120/221 
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